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Tigriopus japonicus Mori is a well known harpacticoid copepod living in the 
tide pool. The tide pool is a particular water body existing between fresh- and 
sea-water areas and its environmental conditions change vigorously. 
This paper deals with the relationship between changes in the environmental 
conditions and fluctuation in the Tigriopus population. 
Classification of tide pool. The character of a tide pool is remarkably 
influenced by environmental conditions as the tide at the location, the topography, 
the height of the pool above the sea level and its size. Here the sea-water supply 
into the pool seems to be a general indicator of the tidal condition at the location, 
the topographic fea~ures and the position of the pool. Moreover, the effect of water 
supply relates t0 the pool size. 
From the sald point of view, the relative water supply, that is the water supply 
per one litre of pool water per 30 minutes, was measured to represent the charac-
teristics of the tide pool. 
First, the relative sea-water supply was measured at the high water level which 
maximum value was at the spring tide and the minimum at the neap tide. From 
the relative sea-water supply, the tide pools were divided into following five types; 
Type I : relative water supply ranges from index 4 (pool submerged below sea-
water surface at the flood tide) to index 3 (water supply in current form), Type 
II : from index 3 to 2 (sea-water supply about several times of pool water per 30 
minutes), Type III: from index 2 to I (water supply equal to total pool water 
per 30 minutes), Type IV: from I to 0 (no water supply), and Type V: no sea-
water supplied under ordinary conditions (Fig. 1). ' 
From .the above, characteristic physico-chemical conditions of the pool water 
of each type may be expected. The frequency distribution of about 60 pools of 
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Fig. 1. Schematic representation of five 
types of tide pools classified by sea-water sup-
ply at high water. 
.Fig. 2. Frequency dis:ri.bution in. e.ach. type 
of pools according to chlonmty. Chlonmty 1s re-
presented by the difference between pool water and 
sea water. 
each type was measured as to 
chlorinity and the range is shown 
in Fig. 2, where the chlorinity 
was represented by the difference 
between the pool-water and sea-
water. The upper limit of con-
centration of pool water increases 
gradually from 0.0 ~ 0.5CJ-%o in 
type I to above 11.0 CJ-%o in 
type V, while in dilution by rain-
fall no difference is seen among 
each pool type. 
In most pools belonging to 
type I, the chlorinity of the pool 
water is eqnal to that of the nor-
mal sea water. Unimodal fre-
quency curves appear in 
types II and III, where the 
modes are 0.0~0.5 Cl-%o. In 
type IV the bimodal fre-
quency curve is recognized 
and here the modes are 3.0~ 
5.0 CJ-%o and also -2.0 ~ 
-5.0CI-%o. In type V changes 
of the chlorinity are of great 
and therefore the frequency 
curve becomes fiat, so that 
the conditions of the pool 
water differ from normal sea 
water. 
If there are some tide 
pools situated at different 
heights on a vertical preci-
pice directly facing the open 
sea, all will be influenced by 
temporal rainfall, and the 
sea-water supply depends 
upon the height of the pools 
and is_ characteristic to each 
pool. Consequently, it is 
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easily known in general that the pools situated at about sea level belong to type I 
but as their position becomes higher the number of the pool type will becomes 
larger. But, if two tide pools, one small and shallow and the other large and deep, 
are on the same level, the former should belong to the lower type and latter to 
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Fig. 3. Schema showing the five pool types in relation to the pool size, the 
sea-water supply and temporal rainfall. 
Though the above mentioned character of the tide pool is only theoretically, 
under natural conditions such may be modified rather remarkably. On an inland 
sea-shore only I and V type pools are developed because of the small tide, but on 
an open sea-shore the lower type pool is found occasionally at a higher position 
than the higher type pool owing to the relative water supply even if two pools are 
of similar size. It may be said that the former is developed by the tidal condition 
in a local situation and the latter by the topographic condition. 
Population fluctuation. To know the relationship between the said charac-
teristics of the tide pool and the population fluctuation of Tigriopus, the range 
in the fluctuation of the population and the population density were investigated. 
The results obtained from 50 cc sampling of pool water are shown in Fig. 4. From 
this figure it may be inferred thatfrom type I to IV the population density increases 
and the fluctuating range in type V exceeds all other types. 
Next, the relationship between the periodicity of the tide and the popu-
lation fluctuation is shown in Fig. 5. It may be recognized that in type I 
the Tigriopus population does not appear being influenced by the vigorous water 
current and in type II the population fluctuates periodically in accordance with 
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Fig. 4. The range of fluctuation in population 
density in each pool type. Density was estimated 
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Fig. 5. Relation between tidal 
periodicity and change in population 
density in each type of pool. Shown 
by the mean value of density in every 
three typical pools. 
the tidal periodicity, decreasing at the spring tide and increasing at the neap tide. 
But from II to IV, stable populations appear, owing to the decreasing influence of 
the tide. It seems that in type V, where the population fluctuates over great 
ranges, the fluctuation does not depend upon the tidal periodicity but upon the 
drought or rainfall. 
Finally, the age distribution relating to the environmental conditions is 
illustrated schematically in Fig. 6. It is ascertained that in type IV a young 
population is always maintained; in type III or II the young population appears 
only during the neap tide and is destroyed to a high degree by the severe water 
current of the spring tide; and thus in type I the population does not form, 
because the water current is so strong. In type V the change in age distribution 
does not parallel the tidal periodicity but perhaps with drought and rainfall. 
Conclusion. From the above mentioned it may be concluded that the tide 
pool possesses a characteristic water condition depending upon the relative sea-water 
supply. Accordingly it is considered that there is a series of tide pools, in which 
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Fig. 6. Relation between the age distribution in each pool type and the tidal 
condition or other environmental conditions. Y, population dominated by 
Nauplia: M, dominated by young Copepodids: 0, dominated by old Copepodids: 
F, by animals of each stage : Oblique line, no population is seen. 
the water condition changes gradually relating to the water supply. 
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It is noted tl)at in spite of the above mentioned gradual change of the 
environmental c~pditions, the gradual changes in the constitution o{ the Tigriopus 
population are not observed and discontinuous ch3.nge occurs twice, namely 
between type I and II and between IV and V. 
In type I the population is completely destroyed by water current and as the 
type goes on from II to IV the water condition becomes more suitable for the 
population growth, thus in type IV a young population is always maintained by 
the regular supply of sea water and by the mitigation of concentration or dilution 
of the pool water. But in type V remarkable changes of population density and 
age distribution occur as the result of drought or rainfall. 
